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PREFACE 

The  Division  of  Plant  Operations  prepares  annual  reports  on  all  staffed 
OWRC  owned  projects  which  have  been  in  operation  for  at  least  one  full  year. 
The  standardization  of  these  reports  led  to  the  preparation  of  a  summary  re- 
port which  would  facilitate  the  comparison  of  the  operating  data  for  the  various 
projects. 

The  first  summary  report  for  water  pollution  control  plants  was  pre- 
pared in  1963.    It  included  data  from  6  primary  plants  and  21  secondary  plants. 
The  1966  report  summarizes  and  compares  data  from  13  primary  plants  and 
35  secondary  plants.    The  secondary  plants  consist  of  29  conventional  activated 
sludge  plants,  5  extended  aeration  plants  and  1  trickling  filter  plant; 
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PLANTS  INCLUDED  IN  REPORT 


PRIMARY 

Sludge  Handling         Design  Flow  (MOD) 


1. 

Belleville 

61-S-84 

Digestion 

3.  0 

2, 

Fort  Erie 

59-S-39 

Digestion 

1.  8 

3. 

Fort  Frances 

60-S-59 

Digestion 

2.  0 

4. 

Fort  William 

61-S-9i 

Digestion 

6.  0 

5. 

Midland 

63-S-146 

Digestion 

1.  25 

6, 

Owen  Sound 

60-S-68 

Digestion 

3.  0 

7. 

Parry  Sound 

62-S-113 

Digestion 

0.  83 

8, 

Point  Edward 

59-S-36 

Digestion 

0.  57 

9. 

Port  Arthur 

58-S-13 

Digestion 

4.0 

10, 

Port  Dover 

62-S-115 

Vacuum  Filter 

2.  1 

11, 

Sault  Ste.  Marie 

59-S-20 

Vacuum  Filter 

8.  0 

12, 

Timmins 

60-S-71 

Digestion 

3.  0 

13. 

Trenton 

57-S-4 

Digestion 

1.  0 

CONVENTIONAL  ACTIVATED  SLUDGE 


14, 

Brampton/ Chinguacousy 

58-^f-14 

Digestion 

2.  0 

15. 

Brantford 

58-S-ll 

Digestion,  Vacuum 

Filtration 

12.  5 

16. 

Burlington  DL 

60-S-51 

Digestion 

2,  5 

17. 

Burlington  EG 

58-S-28 

Digestion 

0.  75 

18. 

Chatham 

62-S-102 

Digestion 

4,  5 

19, 

Coniston 

57-S-8 

Digestion 

0.  260 

20, 

Elmira 

61-S-96 

Digestion 

0,  68 

21. 

Fergus 

58-S-23 

Digestion 

0.  6 

22, 

Gait 

61-S-90 

Digestion,  Vacuum 

Filtration 

5.  0 

23. 

Georgetown 

58-S-17 

Digestion 

1.'5 

24, 

Huntsville 

58-S-15 

Digestion 

0.  25 

o« 

Kingston  Twp. 

61-S-98 

Digestion 

0.  83 

26. 

Kitchener 

58-S-19 

Digestion,  Vacuum 

13.  5 

Filtration 

27. 

LakevLew 

59-S--43 

Digestion 

5.  0 

2S. 

Markham  Village 

59-S-40 

Digestion 

0.  334 

29, 

Nepean  Twp. 

59-S-35 

Digestion 

1.  500 

30. 

Newmarket /East ' 

Gwiliimbury 

61-S-87 

Diges  tion 

2.0 

31.  . 

North  Bay 

58-S-lO 

Digestion 

4.  0 

32. 

Orange  ville 

58-S-16 

0.  75  (Prim,. 

33, 

Port  Colborne  E  . 

Digestion 

0.  85 

34, 

Port  Colborne  W.  . 

59-S-47 

Digestion 

0.  9 

35. 

PrfiSton 

59-S-46 

Vacuum  Filtration 

1.8 

36, 

Richmond  Hill 

57-S-6 

Digestion 

1,6 

37, 

Sidney  Twp, 

62-S-121 

Digestion 

0.  12 

3 


Sludge  Handling  Design  Flow  (MGD) 


o  o 

oo. 

Simcoe 

1  OA 

Digestion 

1  A 

1.  4 

39. 

Stratford 

57-S- 

■2 

Digestion 

4.0 

40. 

Streetsville 

57-S- 

■5 

Digestion 

0.  8 

41. 

Tillsonburg 

58-S- 

•12 

Digestion 

0.  67 

42. 

Waterloo 

58-S- 

■22 

Vacuum  Filtration 

4.0 

EXTENDED  AERATION 

43. 

Burlington  Skyway 

62-0- 

•105 

Holamg  rank,  decanted 

3.  125 

44, 

Elora 

62-S- 

•125 

Holding  Tank, 

0.  083 

45. 

Moore  Twp. 

61-S- 

•88 

Holding  Tank,  decanted 

0.  320 

46. 

Paris 

59-S- 

■34 

Holding  Tank 

0.  50 

47. 

Westminster 

59-S- 

■33 

Holding  Tank,  decanted 

0.25 

TRICKLING  FILTER 

48. 

Frankford 

58-S- 

■9 

0.  54 

GRIT  REMOVAL 


The  average  grit  removal  during  1966  was  2.  3  cubic  feet  per  million  gallons 
of  sewage  as  compared  to  2.  6  cubic  feet  per  million  gallons  of  sewage  during 
1963  and  1964.    The  monthly  values  ranged  from. a  high  of  14.  9  cubic  feet 
per  million  gallons  of  sewage  at  Parry  Sound  to  less  than  0. 1  cubic  feet  per 
million  gallons  of  sewage  at  Gait.    During  1966  Elmira,  Elora,  Nepean  Twp. , 
and  Newmarket  did  not  report  grit  removal  quantities.    Since  routine  analysis 
for  volatile  matter  in  the  material  removed  by  the  grit  facilities  is  not  per- 
formed all  material  removed  was  considered  to  be  grit.    Figure  1  summarizes 
the  average  yearly  and  maximum  monthly  grit  removal  in  cubic  feet  per  mil- 
lion gallons  of  sewage  for  all  plants. 
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PLANT  LOADINGS 


The  hydraulic,  biochemical  oxygen  demand  and  suspended  solids  loadings  are 
summarized  in  Tables  I,  II,  and  III  for  primary,  conventional  activated  sludge  and 
extended  aeration  plants  repsectively.    Figures  2,  3,  and  4  graphically  display  the 
hydraulic,  BOD  and  suspended  solids  loadings  as  a  percent  of  design. 

These  statistics  indicate  that  29  of  the  48  plants  are  either  closely  approach- 
ing or  are  overloaded  in  some  respect.   Two  of  the  grossly  overloaded  secondary 
plants,  Brampton/Chinguacousy  and  Lakeview,  underwent  expansion  during  1966. 
In  addition,  design  reports  or  plans  and  specifications  were  received  for  the  modifi- 
cation or  expansion  of  10  other  plants  including  Belleville,  Fergus,  Markham 
Village,  Nepean  Twp. ,  North  Bay,  Orange ville,  Port  Colborne  East,  Richmond  Hill, 
Tillsonburg  and  Waterloo. 
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REMOVAL  EFFICIENCY 


Tables  V,  VI  and  VII  summarize  the  range  and  average  BOD  and  suspended 
solids  removals  for  primary,  conventional  activated  sludge  and  extended  aeration 
plants  respectively.   Also  included  are  average  BOD  and  suspended  solids  qoncen- 
trations  of  the  influent  raw  sewage  and  plant  effluent. 

Figures  5,  6,  7  and  8  present  graphically  the  values  in  the  above  tables. 

A  summary  of  the  average  concentrations  and  removals  for  the  three  types 
of  plants  is  given  in  the  following  table. 

TABLE  IV 


RAW  SEWAGE 

FINAL  EFFLUENT 

REJM 

[OVAL 

Plant  Type 

BOD 

SS 

BODg 

SS 

BOD 

SS 

mg/1^ 

mg/1 

mg/1 

mg/1 

%  5 

5 

Primary 

142 

168 

64 

64 

53 

61 

Conventional  A.  S, 

211 

247 

20 

22 

88 

88 

Ext,  Aeration 

166 

238 

8 

12 

95 

95 

The  average  removal  efficiencies  for  both  primary  and  extended  aeration  plants 
are  greater  than  would  normally  be  expected  while  the  average  removal  efficiencies  of 
conventional  activated  sludge  plants  are  slightly  less  than  normal. 
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AERATION  TANK  PERFORMANCE 


The  Aeration  Tank  Performance  for  each  project  is  summarized  in  Tables  Vm 
and  IX  for  conventional  and  extended  aeration  plants  respectively.    Figure  9  graphic- 
ally shows  the  aeration  tank  loading  expressed  as  pounds  of  BOD  per  100  pounds  of 
mixed  liquor  suspended  solids  for  each  project.   As  can  be  seen  from  this  figure, 
many  of  the  plants  are  operating  below  or  in  the  lower  portion  of  the  WPCF  recom- 
mended range.   Brampton  and  Lakeview,  the  two  plants  above  the  WPCF  recommend- 
ed loading  range,  were  both  expanded  during  1966. 

The  air  required  per  pound  of  BOD  removed  and  the  corresponding  food  to 
micro-organism  ratio  is  shown  in  Figure  10  for  all  diffused  air  plants.   This  figure 
shows  that  most  of  the  plants  are  supplying  considerably  more  air  than  is  required 
according  to  the  WPCF  Manual  No.  8. 
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CHLORINATION 


The  chlorination  data  are  summarized  in  Tables  X  and  XI  for  primary  and 
secondary  treatment  plants  respectively.    The  average  chlorine  dosage  for  pri- 
mary treatment  plants  was  6.  30  mg/1  and  for  secondary  treatment  plants,  4.  46  mg/l. 
These  average  dosages  are  within  the  WPCF  Manual  No.  8  chlorination  ranges  of 
5-10  mg/1  for  primary  plants  and  2-8  mg/1  for  secondary  plants. 

Point  Edward,  Port  Dover,  Chatham  and  Coniston  had  average  dosages 
much  higher  than  normal.   A  possible  reason  for  the  high  dosages  at  Point  Edward 
and  Port  Dover  is  the  extremely  long  contact  period,  averaging  74  minutes  and  66 
minutes  respectively.    Chatham  had  a  high  dosage  due  to  pre -chlorination  for  odour 
control. 
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DIGESTER  PERFORMANCE 


The  digester  performance  is  summarized  in  Tables  XII  and  xni  for  primary 
and  secondary  plants  respectively.  Figure  No.  11  is  a  bar  graph  displajdng  volume 
and  solids  reductions  through  digestion  at  individual  projects. 

Of  the  37  plants  utilizing  digestion  systems  the  limited  data  available  indi- 
cates that  the  actual  overall  loading  exceeded  the  WPCF  Manual  No.  8  recommenda- 
tions at  only  two  projects,  Owen  Sound  and  Lakeview.   However,  the  actual  primary 
digester  loading  was  in  excess  of  these  recommendations  at  6  projects,  Owen  Sound, 
Lakeview,  Brampton,  Brantford,  Kitchener,  and  Richmond  Hill. 

The  volume  reductions  due  to  digestion  are  not  significant  for  Elmira,  Fergus 
and  Gait  since  the  digesters  were  emptied  for  repairs  during  1966.    The  high  volume 
reduction  at  Brampton  is  possibly  due  to  the  disposal  of  quantities  of  supernatant  of 
poor  quality. 
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VACUUM  FILTRATION 


During  1966  the  OWRC  operated  9  vacuum  filters  at  7  plants.    The  details  of 
each  of  the  installations  is  given  in  the  table  below. 
TABLE  XIV  -  VACUUM  FILTER  DESIGN  DATA 


PROJECT 

NO,  OF 
FILTERS 

TOTAL  FILTER 
AREA  (SQ.  FT.  ) 

FILTER  MEDIUM 

TYPE  OF 
SLUDGE 

Brantford 

2 

700 

Coil  Springs 

P+A:  D 

Gait 

1 

380 

Sjmthetic  Cloth 

P+A:  D 

Kitchener 

1 

500 

Coil  Springs 

P+A:  D 

Port  Dover 

1 

200 

Synthetic  Cloth 

P:  R 

Preston 

1 

250 

Coil  Springs 

P+A:  R 

S,  S.  Marie 

2 

400 

Coil  Springs 

P:  R 

Waterloo 

1 

300 

Coil  Springs 

P+A:  R 

P  -  Primary  Sludge 

A  -  Waste  Activated  Sludge 

R  -  Raw  Sludge 

D  -  Digested  Sludge 

PERFORMANCE 

Table  No.  XV  summarizes  vacuum  filter  performance  giving  the  yearly  average 
and  maximum  and  minimum  monthly  averages  for  each  project.   The  filter  yields  for  the 
four  plants  filtering  raw  sludge,  Port  Dover  and  Sault  Ste.  Marie  filtering  primary 
sludge  only  and  Preston  and  Waterloo  filtering  primary  and  waste  activated  sludge,  fall 
within  the  expected  range  given  in  the  WPCF  Manual  No.  8.   However,  all  three  of  the 
installations  filtering  digested  primary  and  waste  activated  sludge  exhibit  yields  below 
the  WPCF  design  yield  of  4  to  5  psf/hr. 

The  average  chemical  dosages  as  a  percentage  of  the  dry  solids  conditioned  and 
the  maximum  and  minimum  monthly  values  are  compared  to  WPCF  Manual  No.  8  values 
in  Figure  No.  13.   The  average  ferric  chloride  dosages  exceeded  the  WPCF  typical 
values  at  all  but  two  installations,  Sault  Ste.  Marie  and  Brantford.   The  average  calcium 
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FIGURE     No.  13 
VACUUM  FILTRATION 
1966 

CHEMICAL  DOSAGE   -   %  DRY  WEIGHT 
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oxide  dosages  exceeded  these  values  at  all  installations  with  the  exception  of  Sault 
Ste.  Marie. 

During  1966  polyelectrolytes  were  used  in  field  trials  for  about  one  month 
at  Brantford  and  two  months  at  Waterloo.   The  data  from  these  trials  is  not  included 
in  Table  No.  XV,  but  is  included  in  Table  No.  XVI,  summarizing  vacuum  filter  costs. 
COSTS 

The  cost  of  labours  electricity  and  maintenance  are  estimated  figures,  but 
should  approximate  the  actual  costs.    The  average  cost  of  vacuum  filter  operation, 
excluding  disposal,  is  $15.  38  per  ton  of  dry  solids.    The  installations  having  the  high- 
est and  lowest  unit  costs  are  Port  Dover  and  Sault  Ste.  Marie  respectively,  both  of 
which  filter  raw  primary  sludge.   The  high  cost  of  vacuum  filter  operation  in  Port 
Dover  can  be  attributed  to  the  high  labour  costs  due  to  a  disproportionately  high 
ratio  of  clean-up  time  to  actual  operating  time  and  to  the  greater  unit  cost  of  chemicals 
in  small  quantities. 


OPERATING  COSTS 


The  cost  of  operation  of  the  sewage  treatment  plants  used  in  this  report  include 
payroll  of  staff  employed  at  the  plants,  fuel,  power,  chemicals,  general  supplies, 
equipment,  repairs  and  maintenance,  sundry,  water  and  travel.    The  cost  of  head  office 
supervision,  including  travel,  accounting,  purchasing  and  inspection  is  not  charged 
against  the  project. 

An  explanation  of  items  included  in  each  of  the  categories  of  the  operating  costs 
follows: 


Payroll 


Fuel 


Power 


4.  Chemicals 


5.     General  Supplies 


6,  Equipment 


7.    Repairs  & 
Maintenance 


8.  Sundry 


9, 
10. 


Water 


Travel 


-  Regular;  Staff  salaries  including  pension,  medical  plan 
and  Workmen's  Compensation  payments,, 

-  Casual;  Salaries  of  labour  employed  on  a  temporary  or 
part-time  basis  during  staff  shortages;  or  for  part-time 
work.   Workmen's  Compensation  payments  are  also  in- 
cluded. 

-  Includes  fuel  oil,  natural  gas  or  propane  used  for  heating. 

-  Includes  hydro-electric  power;  and  natural  gas,  gasoline, 
diesel  fuel  if  used  for  power  generators. 

-  Includes  chlorine,  sodium  hypochlorite,  ferric  chloride, 
hydrated  lime,  pickle  liquor,  odour  control  chemicals, 
vacuum,  filter  and  sewer  cleaning  chemicals  (where 
applicable) . 

-  Includes  laboratory  reagents,  laboratory  equipment  re- 
placement, cleaning  materials,  lubricants,  stationery, 
uniforms,    light  bulbs,  instrument  charts,  books. 

-  Includes  equipment  to  be  'jsed  in  the  treatment  process, 
laboratoryj  building,  grounds,  maintenance  and  small 
tools, 

-  Includes  goods  and  services  (excluding  OWRC  staff) 
used  in  the  repair  and  maintenance  of  process,  electri- 
cal equipment  and  buildings,  inspections,  packing 
materials,  paints,  etc. 

-  Includes  express  charges,  telephone,  telemetering, 
sludge  haulage,  insurance,  taxes,  etc. 

-  Includes  all  charges  for  water, 

-  Includes  operators  travel  to  local  hardware  stores, 
railroad  stations,  conferences,  conventions,  etc.  The 
cost  of  accomodation  and  meals  associated  with  con- 


ferences  and  conventions  is  also  included. 
The  operating  costs  of  48  OWRC  operated  sewage  treatment  plants  are  sum- 
marized in  Tables  XVII  to  XXV  inclusive.   The  plants  are  grouped  according  to  the 
type  of  treatment:  primary,  conventional  activated  sludge  or  extended  aeration. 
Fran-kford,  a  small  trickling  filter  plant,  is  listed  after  the  conventional  activated 
sludge  plants. 

Tables  XVII,  XVIII  and  XIX,  summarize  the  1966  operating  costs  under 
each  of  the  11  budget  categories  for  each  plant.    The  four  major  cost  areas;  labour, 
power,  repair  and  maintenance  and  sludge  disposal  are  further  described  in  Tables 
XX,  XXI  and  XXII  as  percentages  of  the  total  operating  costs  and  cost  per  million 
gallons  of  sewage  treated. 

Labour  costs,  including  casual  labour,  accounted  for  the  largest  portion  of 
the  operating  costs,  averaging  46,  7  percent  for  the  primary  treatment  plants,  48.0 
percent  for  conventional  activated  sludge  plants  and  50.  2  percent  for  extended 
aeration  plants,  yielding  costs  of  $32.  21,  $45.  26  and  $112.  20  respectively  per  mil- 
lion gallons  treated. 

Power  costs  for  primary  treatment  plants  averaged  15.  3  percent  of  the  costs 
and  $11,  45  per  million  gallons,  for  conventional  activated  sludge  plants,  13  percent 
and  $12.  21  per  million  gallons,  and  for  extended  aeration  plants,  23.  7  percent  and 
$50.  03  per  million  gallons.    The  power  costs  vary  widely  due  to  the  diversity  of 
equipment  and  in  some  cases  to  the  use  of  electric  heating  in  the  buildings. 

Maintenance,  excluding  plant  staff  labour,  averaged  4.  1  percent  of  the  op- 
erating costs  and  $2. 40  per  million  gallons  treated  for  primary  plants,  5.  1  percent 
and  $4.  99  per  million  gallons  for  conventional  activated  sludge  plants,  and  3.  4  per- 
cent and  $4.  93  for  extended  aeration  plants.    The  highest  average  maintenance 
costs  occurred  in  conventional  activated  sludge  plants  where  there  is  the  largest 
amount  of  equipment  to  be  maintained. 
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Sludge  disposal,  where  haulage  costs  are  available,  accounted  for  5.  3  per- 
cent of  the  operating  costs  and  $2.  50  per  million  gallons  in  primary  plants,  14.  7 
percent  and  $12.  28  per  million  gallons  in  conventional  activated  sludge  plants,  and 
5.  2  percent  and  $4. 17  per  million  gallons  in  extended  aeration  plants.    The  highest 
sludge  disposal  costs  are  incurred  by  the  conventional  activated  sludge  plants  since 
they  remove  a  larger  portion  of  the  sewage  solids  for  subsequent  disposal. 

Tables  XXIII,  XXIV  and  XXV  summarize  the  operating  cost  per  unit  of 
sewage  treated.    For  primary  treatment  plants,  the  average  cost  is  $69.  27  per 
million  gallons,  $0, 109  per  lb.  of  BOD  removed  and  $0.  073  per  Ibo  of  suspended 
solids  removed.   These  costs  for  conventional  activated  sludge  plants  are  $93.  25, 
$0,  063  and  $0.  057  respectively  and  for  extended  aeration  plants,  $212.  82,  $0. 144 
and  $0,  099. 

Figures  No.  14  and  15  show  a  statistically  derived  regression  line  by  the 
least  squares  method^  representing  the  total  operating  cost  for  various  design 
capacities.   Also  shown  are  the  limits  of  one  standard  deviation  on  each  side  of  the 
regression  line.    Figure  No.  14  represents  primary  treatment  plants  and  Figure 
NOc  15  conventional  activated  sludge  secondary  treatment  plants. 


OPERATING  COSTS 


PRIMARY  PLANTS 


PRO  JECT 

rise  DAT  1  MP 

Tncr/  M  R 

Cncr  /  1  p     ?  C 
I'OST  /  LB, 

C  AO A^ 1  TV 
UAr Aw  III 

C^n  CT 

♦ 

KEM  D  f 

BELLEVILLE 

3.000 

51,664.78 

25.91 

0.079 

0,035 

FORT  ERIE 

1,800 

26, 123.29 

43.29 

0.188 

0.088 

FORT  FRANCES 

2.000 

32,057.25 

.42.05 

0,114 

0,047 

FORT  WILLIAM 

6,000 

53,980,73 

54.22 

0,159 

0,159 

MIDLAND 

1.250 

20,703.17 

56.29 

0,073 

0.066 

OWEN  SOUND 

3.000 

36,763.62 

31.52 

0,055 

0.025 

PARRY  SOUND 

0.830 

25,281.98 

109. 14 

0.227 

0.113 

POINT  EDWARD 

0,570 

I2,800»22 

168.61 

0.213 

0.108 

PORT  ARTHUR 

4.000 

49,656,84 

27.20 

0,030 

0.015 

PORT  DOVER 

2.100 

23,641.32 

185.12 

O.IOI 

0.161 

SAULT  STEo  MARIE 

8.000 

126, 102. 15 

47,25 

0. 105 

0.052 

TIMMINS 

3,000 

31,647.82 

27.98 

0.022 

0.022 

TRENTON 

1.000 

19, 154,53 

81.94 

0,047 

0.060 

AVERAGE 

69.27 

0,109 

0.073 
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OPERATING  COSTS 


TA5LE  UW 

CONvcr;T]UUAL  ACTS\/ATED  SLtDGE  PLANTS 


PROJECT 


DESIGN 
CAPACITY 


OP£RAT!NG 
COST 


COST  /  M.G. 
$ 


COST  /  LB, 
REM«D 


B.O.D, 


COST  /  I 
REM»D 


SoSo 


*3RANTF0RD 

BRAMPTON/CH  JNGUACOUSY 

BURLl'NGTON  DL 

BURLiNGTON  cS 

CHATHAM 

CONSSTO?^ 

ELMCRA 

FERGUS 

*FRANKFORD 

GALT 

GEORGETOWN 

H*JNTSVSLLE 

KINGSTON 

KJCHENER 

LAKE^'SEW 

MARK'-iAW  VILLAGE 

NEPEAN  TOWN'SJiiP 

WEWMARKET 

NORTH  BAV 

ORANGEViLLE 

PORT  COLBORNE  E 

PORT  COLBORNE  W 

PREST0I3 

RjCHMQND  HILL 

S'SNEY  TOWNSHUP 

S  iMCOE 

STRATFORD 

STREETSVILLE 

TIILSONBURG 


«2.500 

2,000 

2.500 

0»750 

4.500 

0o260 

O068O 

0.600 

0.270 

5.000 

L500 

0.250 

0e830 

t3,500 
5,000 
0,334 
i,500 
2,000 
4,000 
0.750 
0,850 
0.900 
L800 
1.600 
0,120 


0,800 
0.665 


!88j867.5! 
75,5! 4.00 
38^565.75 
23,894.3! 
89,625,37 
n, 578.8! 
45p93lc52 
20,582,17 
5jSI5.77 
S3„ 578,97 
38j306„S2 
I0j925.38 

273if5^3«47- 
lfi,9?0,50 
17,931,30 
33,588,90 
38, 546 J 4 
87j375oll 
I4j 956.60 

55j868»62 

43^359, 79 
58,338.70 
6,812. 13 

425874.24 

165479.72 
275  281,70 


75.83 
78,94 
66.67 
80.25 
124.99 
183.39 
226.40 
93.96 

43.90 
105.39 
1 S2.09 
137,52 
80,73 
53.99 
102,86 
33,24 
70,41 
63.02 
71,39 

96,46 

128.58 

8e'.5i 

J0i.04 
68.23 
52,77 
86.62 
102,30 
105.58 

93,25 


0,039 
0.022 
0,030 
0.075 
0,051 
0.105 
0.094 
0,040 

0.029 
0.146 
0,081 
0.074 
0.035 
0.025 
0.073 
0.J58 
0,037 
0,059 
0.073 

0ol3& 

0,029 
0,054 
0.153 
0,029 
0.022 
0.023 
0,048 
O0O37 

0,063 


0,034 
O.OII 
0,022 
0.057 
0.066 
0.J05 
0,238 
0,059 

0,027 
0.057 
0,110 
0,069 
0,025 
0.021 
0,055 
0.083 
0.087 
0.044 
0.060 

0,101 

0.022 
0.035 
0.S09 
0,032 
0,021 
0,025 
0.048 
0.04S 

0,057 


T^LE  XXV 


EXTg^DEO  AERATiON  PLAl'jTS 


PROJECT 

DES13N 
CAPACITY 

OPERATING 
COST 

COST  /  M.G, 

COST  /  LBo  B„0,D 
REM»D  $ 

COST  /  LBo  S.S. 
REM»D  $ 

BURLINGTON  SKYWAY 

3, 125 

59j,744«34 

59,07 

0,033 

0.030 

ELORA 

0,083 

6,508,59 

0.157 

0.079 

MOORE  TOWNSHIP 

0,320 

IIj85l,63 

381.06 

0,237 

0.214 

PARIS 

0,509 

10,267.83 

60,4! 

0,044 

0.043 

WESTMINSTER 

0,250 

I3i,449. 12 

204.81 

0,247 

0.130 

AVERAGE 

212.82 

0,144 

0,099 
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OPERATING  STAFF 


During  1966,  the  13  primary  treatment  plants  and  35  secondary  treatment 
plants  were  operated  by  a  total  of  199.  5  permanent  employees  and  the  equivalent 
of  19.  5  casual  employees. 

Ten  of  the  13  primary  plants  were  staffed  one  shift  per  day,  averaging  1.  56 
men  per  million  gallons  per  day  design  capacity.   The  remaining  three  primary 
plants  were  staffed  2  shifts  per  day  with  an  average  of  1.  15  men  per  million  gal- 
lons design  capacity  per  day. 

The  25  secondary  treatment  plants  staffed  one  shift  per  day  average  3.  52  men 
per  million  gallons  design  capacity  per  day.    Since  some  of  these  plants  are  very  small, 
the  complement  is  correspondingly  large.    The  Flora  plant,  although  employing  only 
0.  8  men  during  the  year,  has  a  design  capacity  of  83,  000  gpd,  jdelding  a  staff  com- 
plement of  9.  6  men  per  million  gallons  design  capacity  per  day.    The  5  secondary 
plants  staffed  two  shifts  per  day  averaged  2.  64  men  per  million  gallons  design  capa- 
city per  day.   Since  the  two  Port  Colborne  plants  have  a  common  staff,  there  are  4 
plants  staffed  3  shifts  a  day  with  an  average  of  2.  48  men  per  million  gallons  design 
capacity  per  day. 
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OPERATING  STAFF 
SECONDARY   TREATMENT  PLANTS 
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SHIFTS  /  Day 


No.  Men  / 
Mgd  Design 


BRAMPTON 

BRANT FORD 

BURLINGTON  DL 

BURLINGTON  EG 

BURLSNGTON  SKY 

CHATHAM 

CONISFON 

ELM3RA 

ELORA* 

FERGUS* 

GAi,T 

GEORGETOWN 
HUNTSVSLLE 
KINGSTON  TWP. 
KITCHEK'ER 
LAKEVIEW 
MARKHA^i  VILL. 
MOORE  TWP. 
NEPEAN  Tl^Po 
NORTH  BAY 
ORANGEVILLE 
PARiS 

PORT  COLBORNE  E 

PORT  COLbORNE  W 

PRESTON 

RICHMOND  HiLL 

Si OBEY  TWP.** 

SJMCDE 

STRATFORD 

STREETStf 3LLE 

TILLSONBURG 

WATERLOO 

WESTMINSTER 

FRANKFORD 

NEWMARKET 


S  I 


I 

0,5 
I 
I 
I 
I 


1+ 


4 

5 

i  1 
I  I 
3 
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2 

0.3 
0.7 

4 

I 

2 
6 
5 
I 

2 
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2  1 


0 
0.3 


0,6 
0.2 
0.7 
2.0 


I  I 


.0 
0.6 
0.2 
0.5 
2.5 
0.6 


0.2 
0.2 
0.8 


1 

6 

0.8 

! 

2 

0.3 

1 

3 

0.2 

0.1 

0,5 

1 

1 

1 

1  0.2 

1 

5 

0,3 

1 

0.5 

1 

1 

1 

J 

6 

0.3 

! 

1 

0.4 

1 

2 

0.2 

7.0 
21.0 

2.3 
2.0 
5.6 
10.2 
1.7 
5.0 
0.8 
1,7 
8.0 
3,6 
1.2 
3.5 
21.5 
16.6 
2.0 
1.2 
3.2 
7.8 
1.0 
1.0 
8.8 

3.3 
4.2 

0.6 
4.2 
6.3 
1.5 

2.0 
8.3 
1,4 
1.0 
3.2 


3.5 
1.7 
0.9 
2.7 
1.8 
2.3 
6.5 
7.3 
9.6 
2.8 
1.6 
2.4 
4.8 
4,2 
1.6 
3.3 
6.0 
3.8 
2.1 
3.9 
1.3 
2.0 
5.0 

1.8 
2.6 
5.0 
3.0 
1.6 
1.9 
3.0 
2.  [ 
5.6 
1.9 
1.6 


TOTAL 


8     4  22,€    8       15    2     4     2     7    73,*;  11  15.6172.7 


Flora  operated  by  staff  of  Fergus  wpcp  July  -  December  1966 
Jointly  operated  with  Trenton  WPCP 
+      Plant  Electrician  is  mso  assistant  superintendent 
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NUMBER    OF    MEN    PER    MGD     DESIGN  CAPACITY 
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Date  Due 
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TD             1966  operating  summary  : 
367           water  pollution  control  plants. 

■A56  81560 
064 

1966 

Environment  Ontario 
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